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ABSTRACT 



PROBLEM TO BE SOLVED: To inhibit a recharge operation relating to thinned 
out horizontal scanning lines so that a display quality is not impaired due to the 
ununiformity of brightness in a liquid crystal display device in which horizontal 
scanning liens are thinned out and horizontal scanning lines different from the input 
signal are displayed. 

SOLUTION: In this liquid crystal display device, a picture signal supply control unit 
7 is composed of a horizontal start signal 10, a horizontal shift clock 11, a horizontal 
shift register 12, an inhibiting signal creating part 13, a precharge signal 14, a precharge 
signal selection part 15, and a supply signal synthesis part 16. When horizontal scanning 
lines are driven to be thinned out to display a number of horizontal scanning lines 
different from the input signal, the precharge operation relating to the scanning lines 
thinned out in the inhibiting signal creating part 13 and precharge signal selection part 
15 is inhibited. Thus, the best display quality is obtained without causing ununiformity 
of brightness like horizontal streaks, etc. 
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(54) i%m<»%m ttis^si 



(57) [g*<J] 

ffl!g|5 7^7fc¥X^-hff^l 0 tTK^^y hfny? 1 
U^*-S>flMll 4t^'Jft-y«f«R»l 5tH 



1 1*5Pl.-7 » 




1 S7»» »-i>*<W»M« 



1 «M^7H*o T »-(- 




«»»■* 



ay- t-5-r >«• 



( 2 ) 

1 

frWRKKMSft, a-*fl)9'f 

x y b v v x 9 1 m±mm?i&m t y u ^ * - 
t^jft- 5?«^a«« * ft 

mm.*?-bm^tmw.is7 
b^uyCf tmm.'yy bis^xfvmf&znzy-by io 

SfrSJfcftSSSEBKts^T, 

tc«fc o . m g i< \zmmLfr7v^<r- s?»«s 

:J3«ktfHfiMf^<Z>S^£fSltU fr-DX.nmiS.i'y b? 
Uy 7J»ihLT^7'- h7-f >^»^ff £lt46. 

■5*a:«)m5i#i(»fpA«fTtoft*cts»«fr*»** 

Bfc«**£*SLfc», mm.iyyb9ay9^m±vx 
b=><i y^n&ifZikib. 1 *¥WB3t*3CO^»J 5=- 

*»^*«fT*3ft-5Jli:t»«t-r*ll!f*«lE*«)«ift 30 
^?RSeB. 

fTP73iC«P^ 31 g-«jf^^fTftft-5 C t-r^W* 

>^H«^£flU&t-*H»fe*»{H;*&X-r 

?K¥ v 7 h V V X ? t 7 u ^ +• - <t 
»T««aft«B«kfS^«l&ttWa5i:. 1*¥JWIH©* 

j«3ftay-h7-r>M»»£#-r*reft«jp8BK4s so 



1 1 - 3 0 6 7 

2 

¥i^«tt«Hi«»c«tO*ta$ftfc¥J%«tt©«[CBi 
ITS 7 U A- - ^*&£^fc*^£iS<ft^ffr*aB 

'frmVilz&mzti. &^CD7-<>3?Mgl5Jc«aiii5!l43«k 

>^fi: > TK^FX^-hjf^iTK^^X by-uylt. 
* ¥ -> 7 h \y =j x * <h y J ^ A- - 5>«*tflM*« t #«&fl 
^^fiKSCTi«fi)J$ft-5)H^fI^«*&Si]»g|5t, yiJ^A- 

x*— Mf sot -> 7 hi7D-y ^ tmm->y hu-vx 
ft* y- h7-r >$wsi$£w-rsii£«fi«^:& 

B C *5 ^ T . tK ¥3* * ffl M (C Jfeff l y u a- - 5>ft 

&to&frz<Dmmz£<oy°vT-Y-ismftmmcD 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] UTF, A^fa^iS^£**¥^Si^lS:*^ 

**OfllJ 7-f > 2 i«*oy- h 7-f > 3 *« 
fT^JtftcK^JSft. S^W^-f >^MSP(CJKSS^4*5 

i^H^x-i' •7 5 1 >y^ J f- 5 &6imvtzms,&*& 1 

¥->x h^n -yi? l l i7K¥->x hl^x^ l 2 tyj 
^V-v'fg^l 4£tt>Se*»£-|*«l 6T^fi!t$ft*iii 
»m^««&*JffllgI5 7i. ^iSX^-hil^l 7<hS»-> 
7h^n77l8 tigy7 h l/-^X^ 1 9TMStl 

[0004] H^tfi^^s&S'iwgB?;*. mmmnm&7s 

MtefStc^i&snsrt^x*- h<f^ 1 0$:. tK^Pv-^ 

bfUyV 1 1 *i->X h-TSCtlCj; 0. 7K¥x7 h U 
v'X^ 1 2<Z)T9y-'<7tUZ>ltiJ}tf>>y h^ft*. ~f 



( 3 ) 

3 

hu->*x* 1 2<Dmt)f7v?-*-i;mm 4mmz 

[ooo5] mmm^mf^^ •y^y^m^6<D7t>m 
Mfcfi. 9 >2tc««&$ns. y- 

1 7 <&. sBy7 Vi7u-y ? i 8A<->7 10 

i^<. aw?s*ifcy- s^i* >3±oH^x-r >y^>y 

:/£ft-5„ 

[0006] hiob. '&*<z>m8,$i^mw<Dmrfuz}3 

-f>^»ffL, 1 *¥MffirtOB&«^»*^£»it 20 

*5 «fc B « ft # CD * w * ff -5 7j 5t <Z> M 5 1 * n fM*fx ft 

[0 0 0 7] *¥iit^h#B^e (h + 

2) #S«B#^teT*f3. (h + 1 ) #gC07K¥^^ 
*l«9l^fc««**-r. B#<f*§-9 14. *¥»ira*fcJ3f 

31 < *¥)llll*6*0*«)*¥illll:H LTIJSg^ ft 
&tr>. *Jfc. H*«#9tt. :/'J^*-S>«*l 4tC|l 30 

hfl^l 0i5«ktf*¥:>X YVUvt l itj, |W?|<* 

spwra^ai^^ft^u. 

[0 0 0 8] iiy7h7D77 1 814. m5K*¥8l 
MO*ttW**nftl>&». (h+ 1) #BWtK¥^* 
t&i: (h + 2) *B©*¥**»K*t»Tt4. (n + 

i) #aoy-h7-f >**atRaft*. 

16 OH*) «. m#|OBf5'f>l:»r*Bt«f 

[0 0 0 9] Jfc&BsMtt. h#B7fc¥^*««8KC*3 40 

»l*itt*ff-^itl/Til. (h+l)#@i5 
cfctf (h + 2) #B*spjfeftl»»!llllt45^Ttt (n + 
1) tay-h7-f >tm#Bfi^7< >CD£MSBCDB 

[0 0 10] 

*©***«ttflW9l*K»*fe-Ctt, 0 1 OJc^-TnS 
iy-h74'>±i (n+1) fgy-b7-f>±©« 



4#Bfl¥l 1-3067 
4 

>W^IC^*^D. ffi-U^JKZ>B«{Ht£«ilSLT 
[0 0 11] #5£HJH4. *¥;£S*ll£BSi3li*. ATjft^ 
[0 0 12] 

V v X * £ Hitfl^fmgB <h U \ - i?m n <h 7 'J ^ 
* - ->'fs i: «l&e^fifc«-?*J* L Ac fc <DT'& 

[0 0 13] Z\tUZ£<0. W§K*¥i£aElSlKMilUZt 

[0 0 14] 

<h. *¥X^— hffi^£7fc¥i/X h^ny X<h*¥->X 

h i/ ->*x ^ <t s ±e#fpric» <t x u ^ + - ->*«^ t. ? u 

^■V-v«^SK8Ci«iS&«^fi)cSfT«^$ft-2)B«! 

3=itx*-Mf*t«tsni»x h^n 
-v * <t •> x h vx ^ T-^fiic $ ft ^ y- h 7 -f >ffl 

l», {J«S{t^£/£gI$t4*¥->:7 M/i?7s^t7Uft- 

leu sax^- hm^tfitSvx h^o->i7n«tos 

ttv-X hl/> ! X^(OT^-T--cX'i^-5m7J^>'X h$ 

ft. s^^ftTcy-h^-r >±»B^x-r-y^>y^ 
[0015] it^jgs^ia^wfgBja. «^©(i#7-r 



( 4 ) 

5 

7 hy-o-y^i: hW^^tyjf 
¥*3mfi&HiSB£. «fctttt*«£tt-r&IBtttt2:. Bfg 

nfc^BttoBKHitrayy^-^Bffi***,*: 

«<Bffla£ini»L;fc«*K:«fcr)HB«*HJ«&;*'r -y5P> 20 
^B^tfMPUTBBB^fcB^-f >fc«*U Sift 

M7, 4 v 5=- > *t* > t tt 0 ?ffiftH^ icfg* > 
[0 0 16] «*^6fCi2«Of6^«. BRCM*?^ 

l-SBifimx-fyf/^ft, *¥Xy*-hfI 

f^pESB««i»a57j^ e cam * ft* f;<fc x y u ? +■ - >? f§ 

7 b9Uy7\z&<0fc¥-i'7 V\sV7.9to7 VT-J-Jt. 

&5fflMx7hsn> fjy&fi*^i5£gBtt7!c¥:>:7 hly 
i;x*<fc^u^*-:x , ^I*fm&<7)ffl#£^Jas^fcfl^ 

K4; OBM flfJt&X'f v^^ifrFSIWBLTHBB 



#BB¥ 1 1 -3 0 6 7 
6 

I^S*lty-h7< >±(DS*X-f y ^>^^7!><:t 
> £ & 0 afofliHa? Kfg* 5 -f > ©Sf £ ^ v - s?"T 

[0 0 17] £TF. *^B^<D*SE^I8^0^r. 0H£ 

(JlifiW^l) Hltt#«91©**©#lBlK:*tt* 
^ft^ggCD^ay H 1 fciJUTBBB 

m ? i * imp izmm l fc tb ft ft * k j; ^ t mmm * wis x 

-f 7f/^f6 *««rr*fc^"5«mi*fT3 *>CDT'. 
*¥Xi^- bmn 1 0 t*fy7h?D 7 i' 1 1 £*¥ 

->7hiy^x^ 1 2 tmikm*%ftf&&i 3tyufv- 
->-<§* i 4 mnm&.& 1 5 

[0 0 18] y-h7-f>««B8H 79'r^T'tts. 

SiSX^- hff* 1 7 <hSfi->7 h^n.y ^ i 8 iSS: 
y7 hly^X^ 1 9^6«fJSniH5, HBf§*fft*S 
X1--y^>y^6l4, H{fc«*9£«*J5-f > 2 (Cffc 

Basins 1 1*. m&vm^^-o 
2 tnusnw-b?-! >3ts«07-f >^gp«rEg 

$ ttfc $ IS* 4 U «k -f -y ^ > 5 6 « 
^X<7f>y^f6t*¥y7H/yX^ 1 2 <t«it 
^fiEggl 6 tl|y7 NUfy'X^ 1 9 tt. hyyy'X 

[0019] u±<D&?\zmi&2titzm8,mxkmmiz-D 
2i4. yj^*-5?»ffsm>. i *¥wr B i^wH{i!fi 

iiy7N?D7i/CJ;0*y-h7 

18) tc y "J - ^»fP4s <fc o:iii#{I^<7)*^ * fT 3 ?j ^; 
*¥^«i^h#B^e, (h + 2) #aw»#rafai-e* 

0. (h+ 1) #BOD*¥^S^*F^^lV^c*eiiS:* 
-f. 0*41* 9 (4. #¥JWM«fcdffe«ffifc»LE<6. 

[0 0 2 0] S*fl*9l4. yj^r-vft^i 

fa* 1 0 tt*¥**HJ6«»c«i(&*n. *¥>7 h * n 
•y^ 1 1 (Cj:0*:¥->y' h ly->*X^ 1 2fiT->-7 h**l 

[0 0 2 1] *¥X^- Sfs* 1 O^cfctXTK^-/^ 



( 5 ) 

7 

i \±fflmfrtz^m-s-?bmm<Di£%:fr'&*>nz>. fax 

htnyzi 8\z^<omm.i^y bv-sy\$ i Qp^-v^y 
h-znz. mw.->y byu v y i s\t. mB\<^mm 

(DmtthJ]t<tit£^rzsb. (h + 1) #g<Z>*¥*4*& 
<b (h+2) #BcD*¥^SiiS« (n + 1) #gcoy- 

[0 0 2 2] «lh(g^^a513 (tnT-j) «. F«13l<* 10 
(h+1) #B*¥*4^(cM^^yU 
^V-v{f^l 4£8litT£/ts!>GDft*t£fcn+j-r£. W 
SSff ^^SBl 6 (fcbft) tt. m#g0D<f^7-f >lc*f 

TM. iKJIBIsM (y^->*S) H. h#g*¥;££ 

mmm* n#gy-h^>£m#gf§^:7'f >co£M 

SI$<7)&IIH*«&£yr-->**<tLT^U (h+1) 
#g:fc,=ktf (h + 2) #g7K¥*S^^r«1tt (n + 1) 

^ifi^ft-yitLT^LTt^. SIlkffWfiScgB 20 
[0 0 2 3] &*5. 0 2T«7 P U^-V-->*»^^ff^, 

[0 0 2 4] i3ll yj^^-^Sjf^^ff 1 tK^F 

<ny°>)^*-ijmtt&&zfiwmm^(D»*£m±-t2,j; 

aoW5l*llff*tff fcn*«^©**W<0*MSO»« 1 40 

[0 0 2 5] Ml *¥jfe*«<Oh«BA»S <h + 
2) #g^>PtF B 1Wr*0. (h + 1 ) #g© 

9KMfflfrZffl3\<7k¥Mffl\zmLr\ZKifc2i£t£\<\ * 
fc. H(fc«^9te. -"'ij^v-ye^l 4fcH»U ^ 

StftLTttl&LTfeJ:^. hff *l 1 0 50 
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*¥-/7hl/y7^12^Tx7h$n^. 

i ofcj-tf*^:? hfuvt i i its ffl3\<7k 

[0 0 2 6] fc*5, *¥X*-h«*t 1 0£F<33I£. * 

*»*&n5. sax^-ni^i 7 itmm.^mt^miz 

#M&£ft, Sifi->7 H^n>y^ l 8 {CcfcOSiS^y h U 

v'X*' 1 9rtTy7h*ni.. SiSf>7 N^7D y^ 1 8 

*¥*SE*t (h + 1) #BC5*¥^^finSg©y 

[0 0 2 7] *jk{S*»ffrS« 1 3 (t±i+j) «. M3!<j£ 
S^T-$>5 (h+1) #B*¥i£*llfrH*3*7 r 'J'3 L i' 

^J«»16 OH*) tt. m#B<&e*l7-r >K»TS 
B#fi*f{J«SX'f yf>y*f6 05|->«It*l/TlfJ 
*. KM* 4 (^-->*8) tt. h#g:fcj;tf (h + 
1) #B*¥*SEJS»!ra«nSBy- h^-f >im#l 
flM»9-f >©3fca*©*»lil*«fc*^*->?«<l: LT 
iL, (h + 2) *a*¥jta«»mJ4 (n+1) #B 

[o o 2 8] m±mmtm&i 3coai^^«fco, wsk 

&y-K^-f >3t^f ■S.HffcfUHftSSX'f ? 
^ >y^^- 6ffl7"Uft- vfW KJ: £ :+ >*Bnflttl»|- 

t«c-5. bp*s. {siticomgkmm 4 izMLTt. yjft 
- vSb^ k «t s t° + - i?m\tm - h u z> . 

[0 0 2 9] mUt, 7'Jft-«^fii'V 1*¥ 

mmm'Dmmmn^m^Lr^ mM.^yvyu v o\z 

COT** -5. *+4SiOh#BA^ (h + 2) 

Sg^BfF^ttT'^O. (h+ 1) SB00*^3E*S*F^ 

[0 0 3 0] iui«fH^9«, *¥»!iai*KBf««<a:fc» 

F^^^OD^SHFBlfcHLTfiRteSti-^u. Sfc. H 

«^§^9i-t. yu5-Y-v«#i 4tziBi»!L, yjy+ 

9«, Sitt»IIH*C3r«««l-C»LS<E. fiP-fe^fbL 
TftSSlTt)<fcV\ 7K¥X^-hfi^l 0tt7K¥^*ffl 
*&«fK«««3'n. *fy7h^a 7 i'l ll'«fcO*¥-> 
^hly^'X^l 2rtTy7h*n5. *¥X^-h^i^ 
1 0*3J;i^*¥x7 by ay 9 l l tt. F^^K^^WFil 



( 6 ) 
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H£ffi#£*lft^. 
[0 0 3 1] ft#. *¥X?-hff^l 0*P45l^r. * 

[0032] mm^y hi/a-v9i8ii F B i§i<7K¥sa 

M©«ttffla«*nft^fc«>. <h+ 1) #§©*¥££ 
«£: (h + 2) #S©*¥£4*Ste (n+1) #B©y 

tt. m5K*¥**l»©JfcOjfe3t«nf»S (h + 2) # 

S*ffSSo^Jft-y|l^i 4££tiht3£;£© 

f§**ttia-r*. ftttd^Aff i 6 cw^) «. m# 
@©<t >K»-r«B*«*»«»&^'f 

«. hSl*¥tS«TOttnSgy-h7-f>i:mf 

T*U (h+ 1) #Bi3«fctf (h + 2) 

MURMIi (n+1) SI^-h7-f >im#l««-f 

>©£IN8©&iSiH3!Sm&4^Y-^«£LT^LT^ 20 

[0 0 3 3] *liH3#f£«fc* 1 3©ffl*f;:J;D. M9K 
*¥££*!©:&©£Sc«l©yuy*-> ! {I** 1 4CStlt 
&frttZfttb> *r—b?f > 3 K*f-f 
X-f v^>y*^ 6©70^*-2?»fm::£**>JWro 
ttH-ift*. BP*.. Wno«IB*4K»LTt). "7* 
> J ^ -V - v 5 id 1 1 <fc -£> ^ -v - v> S li IsJ — £ ft & . 

[0034] (mt&omm 2) @5 «*^©*js©je 

fcl»TH*fflfHMStt»«7Hu yj^-v-ygj^icBI 30 

*t 1 0 h^D-y * 1 1 t*?y7 hl/yX^ 

1 2 £7U^*-5*flM»l 4ttt»»^*»l 

[0 0 3 5] y-h^-f >$i|WgP8«, 7^7VX"i:ft 

SiHX^ — hff^f 1 7 hi'D-y? 1 8 iSiS 

»2iit 1 2 0 e.^ 40 

g& # © ¥-t% m ffc * tdfcj L T tti f 3 t H -5 fP ffl * 5 fc 
COT. h^>^X:?:fe«fctfia#l§]&a>6«/££n-5. 12 
feSP2 2B. tat&Lfc 1 TK^^KW^x-^^ffi^-r 

3£^?f£ffl£fTe>t>©T\ 7-f>/ : E | J(:Ti^in 

S. H«MSfHtM*g&2 3tt, T/'J^v-vibmc&Kft 
«{£<fcLT©TOm*i&ffi$2 1 ©fflTJi:. IHfc^JC 

[0 0 3 6] Hfk«#«ie^'f -y^yjff^ 6te. B$ 50 



#B8¥ 1 1 -3 0 6 7 
10 

lf#9£«^7-f >2K«*S-r£tfMB£fT5. 
»ltt, *»©fi*7-f >2<htt»C0v J -H^-f >3<h 
&*©5-f >£M&fciefi£*ift&ilB^4:fcJ;tfB5ji 
X -f y y > 9 5 ^ 5 * tl £ „ 

[0 0 3 7] ft 33. BsHX-f -yy^sit^ 5il««§ 
{ft&X-f y + >^6 h l^X* 1 2 

iee^*«i 6 trnmisy vwxz 1 9«. 

V x * @& ic «k -3 Tl&«£ £ ft -3 . 

[0 0 3 8] tt±©«fc5C»**nfc*»**St«K-P 

611 *&m<D&t&<DJ&&2\Zt5lrt 3>y 
0€r*-TfccOT-$.^ o Stffttt. *¥*£$© h#B A* <=> 
(h + 1) #BC0B#r B 1*ft*^-r„ ¥^«&^fcBgK2 1 

(h - i) #a*¥jt*»!wic*m*nfc*ift«^ 

2 0©*^fC«|:b5^fr©¥i$mfty-^£. hSg* 

g&22«. (h- 1) #B*¥i£aE»IMK:IEia:Lfclft* 
<g*?-2 0©y-*£. h#B*¥***IMfcai«M3**fP 

l£g&2 3(r^LaB^-r?.. 

[0 0 3 9] HWB#f&£ffi2 3 tt, ^«f4*HJ»2 
1 ©fflfl^Syuy 1 4CH«IUfcyiJ?v 

«6©{f#£ffr&U ^lftfi<*tl-Ti«i^9«|lj 

[0 0 4 0] fttJ. HfftffiT#9». Sil»3ra#{c0r^m 
fiCMLRfc. fin^^at<bLT«*SLTt>±^. *¥X 
y - Hlf 1 0 tt*^*Mte«Ff:i»Stl. *¥->7 
h^D-yi/ 1 1 ICJ;D*¥:>X h Ui/X^ 1 2ftT->7 
h$n?)„ HXy-hffi^l 7 tt^jtS^BS^<I« 

jg^n. Sia->x h^n-yir i 8 \z^omm^y huv 

X^ 1 9WT->7 h$tl^.o 

[0041] «iefi^*«i 6 mm «. mti© 

«^7-f >tC»1"^H««^«if&X'f •y7 t >y^6C0 

J6»Oi*tttSft-^iiLT*L. (h+l)# 
B*¥**«»IHtt. (n + 1) iiy-h^yim 

T. ^jgftyj^V-vSl^ff^tl^. 

[0 0 4 2] (nm<DJ&m 3)07 B*^Hjco^iSC0Jg 
^3IC*3tt^raft**ggcO^P-7^0**L. 0 7JC 

»Lfctn^ff^ltJ;oTH«m^«*SX<y^>ym^ 

^1 0<i:7K¥->X hi7Dy^ i i tTjcspv'X h V=J7,*r 
1 2 t^'j7 t ^-->-fi^fPfi£g|5 2 4 i«*&<g^^p£gKl 
6*^-WfiK^tlT^5„ y-h^'f >*WSB8te. 7i7 
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1 8 tii->7 hl/vXi' 1 9;fr<=>«ll5£;**lTlA£. 

coo4 3] ^a^2 si*. ms>$i*&mmmv>w%2 

m^7-f > 2 h > 3 £&*<D^-f 

[0 0 4 4] &*s. BfcX-fyf^^fStMW 
6 tSat->7 VV a J7>9 1 914, h5> 
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